Ba through experimental
10-12 and theoretical 10 work, but Walz and co-workers have made the first breakthrough. One of the remaining challenges is to measure precisely the energy distributions of the two emitted γ-rays at various emission angles.
Although Walz and colleagues' measurement provides a rare confirmation of an elusive nuclear process, γγ emission itself could be used to probe the structure of atomic nuclei. The γγ-decay of a nucleus occurs through a multitude of virtual intermediate nuclear states. The corresponding transitions that occur as a nucleus passes from its initial state to a virtual state, and from there to the final ground state, can be calculated by models that aim to describe the structure of nuclei. The characteristics of γγ emission can therefore provide a tracer of the combined probability that a nucleus can transition through the multi tude of possible pathways -these can never be fully measured in experiments that attempt to excite all individual intermediate states.
The previously measured probabilities of γγ transition between two states that each have zero total angular momentum are related to gross properties of the nucleus, such as electric polarizability and magnetic susceptibility 5 . 3 treated mice that model Rett syndrome -an intellectual-disability disorder -with a procedure known as deep brain stimulation (DBS). The authors implanted electrodes into a nerve-fibre bundle in the brain called the fimbria-fornix, which connects the hippocampal regions responsible for some forms of memory, both with each other and with deeper brain structures. They then stimulated this region electrically. b, Using DBS enhanced hippocampusdependent learning and memory in Rett-syndrome mice, enabling treated mice to find a hidden platform more efficiently than those that did not receive DBS. Its use is well established in movement disorders that are otherwise resistant to treatment, but it remains highly experimental for most other neurological and psychiatric conditions, and has rarely been used in children. Using DBS entails implanting thin wire electrodes in the brain, to a depth and location determined by the symptoms being treated. An electrical device then delivers controlled impulses to stimulate local brain activity in a regulated fashion. However, the precise mechanism by which DBS works remains largely unknown.
COGNITIVE DISORDERS

Deep brain stimulation for Rett syndrome
Experimental evidence suggests that DBS may improve cognition in adult rats with memory impairment 5 , and can slow the rate of cognitive decline in people with Alzheimer's disease 6 . But Hao and colleagues' report marks the first demonstration that DBS might have the potential to tackle a childhood intellectualdisability disorder. The authors focused on Rett syndrome, which lies towards the more severe end of the intellectual-disability spectrum and is almost always caused by mutations in the MECP2 gene 7 . Mice that have mutations in this gene show intellectual disability and mimic other key features of Rett syndrome, including impairment of motor skills and breathing control, and other neurological effects.
Hao et al. targeted DBS to the fimbriafornix (Fig. 1) , an intersection of nerve fibres that connects the hippocampus regions in each brain hemisphere (which are involved in certain forms of memory), both with each other and with other brain structures. The authors stimulated the fimbria-fornix of mice for two weeks and performed sensitive behavioural tests three weeks later. In normal mice that received DBS, there was a modest improvement compared with unstimulated mice in forms of learning and memory that are dependent on hippocampal function. Crucially, however, Rett-syndrome mice showed a dramatic improvement in hippocampus-dependent spatial learning and contextual fear memory. For both of these cognitive functions, behavioural performance in Rett-syndrome mice was restored to levels indistinguishable from those seen in normal, unstimulated animals.
These exciting findings could have major implications, but caution is required when extrapolating from cognitive tests in mice to the treatment of humans with intellectual disability. The tests used in animal models tend to be very specific, and it is unclear to what extent cognitive functions measured in rodents, such as ability to perform in a maze test, correspond to the cognitive domains that need treating in people. Moreover, behavioural tests in rodents can be poor predictors of human responses. This is particularly true for tests of drugs that enhance cognition -there is a high attrition rate for these drugs, because many that have shown promise in cognitive tests in animals lacked efficacy in human clinical trials.
The authors' results indicate that the effects of fimbria-fornix DBS are restricted to specific cognitive domains, with no improvement in other Rett-syndrome-like symptoms, such as altered anxiety, pain sensitivity or motor control. This is perhaps not surprising, given the brain region targeted by Hao and colleagues. However, DBS has been effective in lessening these other defects, especially in motor disorders. So it is possible that altering the position of electrodes may ameliorate other symptoms of Rett syndrome.
The next steps are to analyse the mechanism by which DBS improves learning in Rettsyndrome mice, and to determine whether similar effects can be expected in people with Rett syndrome or other forms of intellectual disability. The main way in which memory traces are thought to be encoded and stored is through changes in the strength of the synaptic connections between neurons, and disruption of this synaptic plasticity is a hallmark of many neurodevelopmental disorders. Hao et al. show that long-term potentiation -a particular type of synaptic plasticity that is required for certain forms of learning -is impaired in the hippocampus of Rett-syndrome mice but is boosted by DBS. Furthermore, DBS also enhanced the generation of neurons from stem cells that are resident in the hippocampus. Whether these effects are simply biomarkers of stimulation in hippocampal neural circuits, or whether they truly contribute to the procognitive action of DBS, awaits further experimentation.
Hao and colleagues' study is meaningful because finding effective treatments for the core symptoms of childhood intellectualdisability disorders is one of the great unmet medical challenges in contemporary neuroscience. Genetic studies indicate that a multitude of molecular abnormalities can cause intellectual disability 1, 8 , which probably explains the prevalence of these disorders and makes finding treatments so difficult -it is hard to envisage a drug therapy that would be effective for many forms of intellectual disability.
Although DBS is invasive, it is considered to be safe and controllable 4 . Whether or not DBS can be widely applied to intellectual-disability disorders, and whether it may one day constitute a common treatment option, remains to be seen. Nonetheless, the current study will doubtless provide impetus for future studies in this direction. 
Microscopic friction emulators
Cold ions sliding across periodic energy-potential patterns formed by lasers have been used to elucidate the physics of dry friction between crystals. Experiments with no more than six ions suffice to explore a vast domain of frictional forces.
DAV I D E M A N D E L L I & E R I O TO S AT T I
T he study of friction is a centuries-old, but still vibrant, subject. The archetypal friction problem of dry sliding between solids concerns the force that resist the relative lateral motion of crystal surfaces in contact. In this case, the periodic spacing of the atoms in the crystals eliminates the complexity introduced by the ill-defined nature of ordinary, non-crystalline surfaces. Studies of nanometre-scale systems through tip-based instruments, non-equilibrium theory, computer simulations and, most recently, the use of artificial friction emulators have revived this topic 1 . Writing in Science and in Nature Physics, respectively, Bylinskii et al. 2 and Gangloff et al. 3 follow up earlier theoretical suggestions [4] [5] [6] , and present friction emulators formed from trapped ions that slide over optical lattices -periodic energy potentials created by the interference of laser beams.
Although dry sliding is a well-defined problem, sufficient inroads have not been made into it. This is because suitable experimental systems are scarce, but also because the theory of frictional dynamics is mostly restricted to computer simulations, which are vivid, but incomplete, representations of the complex phenomenon of friction between real solid interfaces. Much of scientists' understanding of friction relies on apparently trivial, onedimensional periodic potential models, such as the Prandt-Tomlinson (PT) single-slider 7 and the Frenkel-Kontorova (FK) sliding-chain descriptions 8 . The PT model illustrates the switch from stick-slip friction -for example, that arising from the intermittent motion of chalk on a blackboard -to smooth sliding as surface corrugation decreases. The same model also describes the passage from large friction at high sliding speeds to vanishingly small friction (thermolubricity) at very low speeds 7, 9 . In the special case of mismatched lattices, the FK model describes the transition between frictionless (superlubric) motion and pinned frictional sliding (a regime in which it takes a large force to dislodge the lattice and nudge it forward).
What these models have achieved is a description of how properties such as corrugation, temperature, velocity and lattice-matching
